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depots. One DLA proposal, to combat these fears, is to stock 
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is above a certain percentage of system-wide demand. This study 
evaluates that proposal by looking at the demand of electronic 
items over a one-year period in the San Diego and Norfolk 
geographic regions. In particular, it compares transportation 
costs between maintaining the current DLA stockage policy and 
stocking all items at Defense Depot San Diego. The study found 
that second destination transportation cost savings ranged from 55% 
for items that experienced 90% to 99% of their demand in the San 
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I. INTRODUCTION 


A. OBJECTIVE 

This thesis provides information which should help 
determine at what percentage of total system demand an item be 
stocked geographically close to its customers. The Defense 
Logistics Agency (DLA) manages a majority of the repair parts 
and other consumables in the Defense supply system. DLA is 
presently attempting to develop the most efficient policy to 
determine where to physically locate its material. 

A thesis research project was completed in December 1993 
by LT Scott Thon which examined the current DLA stockage 
practice for several items of interest to the Navy. (Phen, 
December 1993) Thon's research concluded that the current DLA 
stockage policy 1S non-optimal because stock is neither 
located closest to the customer nor closest to the vendor. He 
recommended further study of the DLA wholesale inventory model 
because of the shortage of material on hand to satisfy high 
priority requisitions and recommended DLA stock material 
within geographic regions based upon historical demand. 
This paper is a follow up study to determine how DLA should 
implement Thon's recommendation. 

One proposal by the Defense Logistics Agency (DLA) is to 


stock material close to the customer based on the percentage 


of total demand from customers that are geographically located 


together. 


B. ASSUMPTIONS AND LIMITATIONS 

As part of the analysis of that proposal, this thesis 
stratifies Navy demand of electronics repair parts over 
different ranges, from 90 percent to 40 percent of the total 
annual number of demands, and makes recommendations on where 
to physically locate material based on demand, weight, cost, 
and transportation requirements. 

The research project was limited to electronic type 
material managed by Defense Electronics System Command (DESC). 
This material was chosen because it is representative of 
industrial-type consumable material managed by  £4ODLA. 
Industrial material has the most effect on the readiness of 
the services. (Hanks, Oct 1990, p. 1-2) 

This thesis used data from the DLA requisition history 
file for Fiscal Year 1992 (FY 92). The data does not include 
the full effects of the consumable item transfer directed 
under Defense Management: Review Decision (DMRD) 926 since the 
transfer was approximately 50% completed at the end of FY 92. 
During FY 92 service depots still managed an intermediate 
level of inventory although this inventory is supposed to be 
disestablished under DMRD 901. Because the two service depots 
studied in the research paper, Naval Supply Center (NSC) (now 


Fleet Industrial Supply Center (FISC)) San Diego and NSC (now 


FISC) Norfolk, continued to support the geographic customers 
with intermediate level support during FY 92, the lack of 
local support from the DLA wholesale system is probably 
overstated. The two local NSCs provided numerous DLA managed 
items to geographic customers and then ordered replacement 
inventory from out-of-area DLA wholesale warehouses. 

Only one year of demand data was used. Before any policy 
changes are made it is recommended that demand over a longer 
period, perhaps five years, be used to better ensure a proper 
indication of demand patterns. 

A total of 8,864 individual requisitions were examined, 
which represented all requisitions for items that experienced 
40% or more of their total demand in the San Diego geographic 
region. The largest savings of 55.3% of total transportation 
costs were in the 90% to 99% range. This savings decreased 
from there down to only a 2.8% at the 40% to 49% level in 
stocking all items at Defense Depot San Diego. Because of 
this small percentage of savings, lower percentage levels were 
not considered in this study. Interestingly, the 30% to 39% 
range consisted of approximately an additional 8,500 


requisitions, which could be the subject of a future project. 


C. PREVIEW 
Chapter II gives background information on the DMRDs that 
created the present situation and why DLA's stockage policy 


has become very important to the services. It also details 


DLA's current stockage policy which is the basis for the 
thesis research. 

Chapter III provides the methodology the author used in 
his investigation. The analysis begins by looking at Navy 
requisitions in both the Norfolk and San Diego areas. It then 
divides the requisitions into each geographic area and 
attempts to determine the transportation charges for out-of- 
area shipments of those items to the San Diego area. Finally, 
it provides the methodology the author used to determine 
transportation charges under the current policy and what those 
charges would be if the items were stocked in San Diego. 

Chapter IV presents an analysis of the information derived 
from the FY 92 data. It is presented by ninety, eighty, 
seventy, sixty, fifty, and forty percent analysis of Navy 
demand as compared to total DoD demand. It shows that, 
assuming a single storage site, it is cheaper to stock the 
material in San Diego until you reach the 59% level. At the 
40% to 59% level, it is cheaper to use the single site option 
if the number of annual requisitions for an item is ten or 
less. If greater than ten requisitions a year are 
experienced, transportation costs are higher if all material 
1s stocked in San Diego. 

Chapter V summarizes the procedure used in performing the 
research, presents conclusions, and recommends steps DLA 
should use to implement their policy of stocking material 


based on percentage of system demand. 


Il. BACKGROUND 


A. DEFENSE MANAGEMENT REVIEW DECISIONS 

The Department of Defense is presently in an era of 
severely decreasing budgets. In order to continue to provide 
Guality iogistic service, a number of the Defense Management 
Review Decisions (DMRDs) have been enacted. The Defense 
Management Review Decisions were an outgrowth of the special 
commission appointed by President Reagan in 1985 known as the 
Packard Commission. The commission’s report outlined specific 
recommendations for improvements in the areas of management 
framework, planning, and acquisition. President Bush directed 
the DoD to implement the recommendations in 1989 and the 
Defense Management Report became the service secretaries’ 
implementing guidance. (Berube, July/August 1992, p. 2) 

The three main decisions that have affected stock 
positioning are DMRD 901, DMRD 902, and DMRD 926. DMRD 901, 
the decision to reduce supply system costs, had many 
initiatives associated with it. The initiative that had the 
largest affect on stock positioning was the elimination of 
intermediate level inventories. Prior to the enactment of 
Pm=s DMRD, all the services provided an intermediate level of 


Oeyentor, to support customers in a geographic area. These 


inventories will be elimmnated under thie rine (Chesitew? 
UimyynMoQust 19927 p. 74) 

DMRD 902, the decision to consolidate all service supply 
depots under Defense Logistics Agency (DLA) management was 
fully implemented on 16 March 1992. The savings associated 
with this consolidation will be achieved through the 
optimization of DoD storage capacity and facilities Dy aia gene 
all sites managed by a single agency, development of a 
standard Automated Data Processing (ADP) system for 
obs eign eb) eit ip Spend slens, and Beaucee Operating and 
transportation costs. (Riley, July/August 1992, p. 6) 

DMRD 926 had numerous recommendations, the one facet that 
had the most impact on stockage policy was the decision to 
consolidate all Inventory Control Points (ICPs), was not 
implemented in its original form. It was decided that each 
service would still retain their own ICPs due, in part7 tomeme 
many additional tasks these commands perform beyond the basic 
inventory control tasks. This DMRD did, however, Nave varia: 
impact on stock positioning. One of the provisions ¥en 
decision was to transfer the management of most of all the 
services’ consumable items to DLA. It was decideq@eaer 
services should retain control of material for certain weapon 
systems. For the Navy, this meant specialized consumables 
used in nuclear propulsion, Subsafe/Level I, or strategic 


weapons applications would not be transferred. This transfer 





has had the net effect of significantly increasing the number 
of items managed by DLA. (Andrew, July/August 1992, p. 17) 

Since DLA has taken over all physical distribution tasks 
and most of the consumable item management, there has been 
great concern that the customer service level would decrease 
dramatically. Many customers were afraid that material that 
used to be physically collocated with them would be moved to 
areas geographically dispersed, thereby dramatically 
imereasing delivery times. A Naval Supply Systems Command 
study completed in March 1991 indicated that costs would 
actually increase by 19% for demand based items if they were 
femeeonge:r stocked closest to the customer. (Castillo, March 
eee Dp. 12.) 

The main worry of all customers is the effect on readiness 
levels from this shift of management. In 1990 the Logistics 
Management Institute performed a study for the Air Force 
elelea “How DLA’sS Supply Performance Affects Air Force 
Readiness. (Hanks, 1990) The study states that 
"Traditionally, managers in DoD’s wholesale supply system for 
consumables have not had to worry about how their performance 
affects readiness. That does not imply that DLA managers do 
not care about readiness or customer needs." The study 
concludes that it is important that a link be established 
between DLA supply performance and Air Force readiness. Now 
that DLA manages almost all DoD consumables this 1s even more 


imperative. 


B. DLA STOCKAGE POLICY 

The objective of any stockage policy is" to maxaiiaae 
customer service under a given budget constraint or to 
minimize costs given a set customer service level. The costs 
to be considered are first and second destination 
transportation costs, inventory holding costs, ordering costs, 
backorder costs, and processing costs. This section will 
investigate the history of DLA’s stockage policy and their 
proposed policy. 

1. Background 

Tn order to minimize Pranic pol acme costs, one can stock 
material either closest to the customer or closest to the 
vendor. (Ballou, 1992, “spree Zz7—2257 DLA has used both of 
these methods in their stockage policy. 

Prior to the implementation of DMRDs, DLA's policy had 
been to locate stock closest to the customer. This policy was 
promulgated in DLAM 4145.10, August 25, 1978 (p. 2-3), 

Least cost outbound transportation ~involves stem 
positioning to minimize the distance and time for delivery 
of material by surface mode from the DLA distribution 
point to the requisitioner ship-to-address. This concept 
has been determined to be the most effective for stock 
positioning in support of CONUS geographic area demands. 
It involved basically a long haul in and a short hauiieme 
in overall depot distribution missions wherein distance 
from depot to customer is given more consideration than 
distance from procurement source to depot for depot stock 
replenishment. 


Thig policy was reiterated in a 1984 policy letter which said, 


“We can accomplish iEatans objective (of minimizing 


transportation costs) by positioning our items as close to the 
source of demands as economically and operationally possible, 
using both DLA and military service locations (Cassity, 26 Nov 
1984)." 

This policy was also directed by DoD guidance. DoD 
Instruction 4140.7, June 7, 1985 directed the Integrated 
Materia! Manager (IMM) to determine the locations and number 
of units of an item that was to be stocked at each location. 
In making this decision the IMM was to consider numerous 
mewers including: 

a) Frequency of demand and forecasting reliability; 

b) Dollar value, weight, and cube; 

c) Inventory carrying costs (that is, the added costs to 
receive and store at a greater number of locations) 
plus costs of multi-destination versus’ single 
destination Shipments, and fiest destination 
transportation costs to multiple locations versus 
Savings in responsiveness and second destination 
Eransportation Costs, 

d) Specialized requirements, such as depot level 
maintenance programs and maintenance-unique test and 
pnspection, repair, packaging, storage, and 
transportation ere include second destination 


EPaNSPOLEabI Cn COStSsErOmvdepOLs LO customers; 


e) Wartime plans, surge and mobilization requirements, 
and desirability of stock dispersal. 


The first priority, however, is that stocks normally shall be 
positioned at the wholesale distribution facility (primary 
Szock point) closest to the point of use, or appropriate 
embarkation point for overseas shipment consistent with 


mlerbity capability. (DODINST 4140.7, 1985, pp. 2-4) 


Part of the DMRD 901 decision, reducing supplies em 
costs, was to review the DoD decision to stock material 
closest to the customer. Theretore, DLA management deacmaecdma. 
investigate the possibility that the government could Save 
money by changing the stockage policy to leaving inventories 
at locations closest to the vendor. DLA’s Operations Research 
and Economic Analysis Office (DORO) has completed four Stigma. 
on this subject. 

The first study, "Bulk Stock Location Stwejgee 
completed in June 1991. The study concluded that theremyaewa 
potentia! to save $10.5 million (FY 88 dollars) annualipaes 
stocking closest to the vendor. It was found that the agency’s 
1988 stockage strategy of locating stock at the DLA depot 
closest to the customer was not _the most economicaljeeimae., 
because tt odiad™ not ereconsicer wei eo lo nena. (1) ite 
differences in the expense of first destination transportation 
costs between vendors and depots and; (2) The operational 
differences between the depots, as captured by internal item 
handling costs (Jernigan, June 1991, p. xi). The “close [ame 
the customer" policy had not considered the hagh cOSt @imgeae: 
of out-of-area shipments in Support of high pique, 
requisitions. When these costs were included the "closest to 
the customer" policy was found to be more expensive thammege 
“closest to the vendor" policy. The recommendations of this 
Study were not implemented because the project was overcome Dy 


the DMRDs and DoD depot consolidations. 
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ine second study, Primary “Distribution Site (PDS) 
Location Analysis", was completed in August 1991. (Bertrand, 
August 1991) This study provided an analysis of alternative 
configurations for the consolidation of DoD supply depots. 
The resuit was that DLA management adopted the concept for 
managing the consolidation depots using Primary Distribution 
Sites (PDSs). The study determined how many PDSs there should 
be, and where they should be located. The PDS concept will be 
more fully developed in the next subsection. 

The results of this analysis indicated that a three 
PDS configuration consisting of Mechanicsburg/New Cumberland 
PA, Memphis TN, and Tracy/Sharpe CA, provided the lowest total 
logistics costs while not overly exceeding the _ sites’ 
capacities to process the workload. 

Two key assumptions were made in this analysis. 
First, a demand-based stockage policy was used, where each 
Site serves all customers in an assigned area exclusively, 
with no out-of-area shipments. The second assumption involved 
the workioad at sites not acting as PDSs. It was assumed this 
workload would be half that of the PDS. The recommendations 
from this study are being used by DLA in Support of depot 
eemcolldation initiatives. 

The third study, "Stockage Location Policy Analysis", 
(Hobbs and Lanagan, 1992) investigated alternative stockage 
policy costs under the assumption of three PDSs. This study 


found a ‘closest to the vendor" stockage policy is potentially 


ih 


more economical than a "closest to the cilstomer” “policy sae 
items whose geographic demands are dispersed. Efie@esiien 
military readiness were not looked at in this study. 

The fourth and final study, “Comparative Cost and 
Support Pattern Analysis for High Demand Navy Customers Under 
a Single Site Storage Option”, (Lanagan andwNoll, 1993)saaee 
conducted to address two concerns raised by the Navy. The 
Navy was concerned that many of the items scheduled for 
transfer to DLA management under the consumable item transfer 
(CIT) program would not be stocked near large Navy demand 
areas. The otner area of concern was the elimination Of seme 
Navy's intermediate retail level stocks for DLA managed items 
and where those items were to be positioned in the future. 
DLA also used this study to try and develop a "rule of thumb” 
for deciding when it was more cost effective to store a 
category of items near a Navy location based on the Federal 
SUpDlLy Class (hse 

This was the only study that included Navy retawl 
demand data. Prior to this study only DLA wholesale material 
was used. The results indicated that Norfolk is the "least 
cost" iocation for all DLA material used by Navy customers by 
approximately $9 Million annually as compared to the next best 
Site (Susquehanna). Likewise the "least cost" solution for 
the west coast was San Diego by approximately $20 Million over 
Sdn Joaquin (Trdey 7 siarpe)- These results are based on 


comparative transportation costs employing a single site 


iie2 


stockage strategy of stocking the material at San Diego or 


Norfolk vice San Joaquin or Susquehanna and do not reflect 


fae. lity efficiencies. The study was unable to develop a 
Single ~ule of thumb" based on FSC because of the 
Sm@rricientiy different physical characteristics (weight, 


cube, shelf-life, ete.) both within and across FSCs. 
DoD has also recently updated its guidance on stockage 


Bom iey . DoD Instruction 4140.1-R, "DoD Material Management 


Regulation,” of January 1993 provides the following Policy and 


Procedures: 


POn ue yy 


a. Wholesale and retail stockage within the DoD 
Supply system shall be used only when it is essential to 
maintain military readiness and sustainability or is 
economically justified. 


b. Maximum use shall be made of direct vendor 
delivery and commercial distribution systems. 


c. Items justified for stockage will be positioned so 
as to maximize customer responsiveness while minimizing the 
aggregate stockage, distribution, and transportation costs. 


(1) Items shall be positioned to maximize support 
of approved mobilization and emergency war plans. 


(2) To the maximum extent possible, stocked items 
should be positioned such that a@ given customer is supported 
from the minimum number of wholesale distribution centers 
and/or lower level supply activities. 


(33) Items shall be positioned to minimize the 
aggregate inbound and outbound transportation costs, 
unnecessary long-distance shipments, crosshauling, and 
Circuitous routing, and to maximize shipment consolidation and 
the efficient use of transportation resources. 


ad. When selecting a specific distribution center for 
an item of supply, consideration will be given to: 
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(1) Item characteristics such asmits desiomaeaen 
as a controlled inventory item, shelf-life item, hazardous 
item, or an item requiring special maintenance and/or 
inspection requirements, to ensure that adequate security, 
safety, storage environments, technical €xpertise, endm@eea- 
equipment exist at the candidate distriburiegecentems 


(2) Projected customer demand patterns, missions, 
consolidations and transportation hubs. 


(35 The diversity, locations, volumes, and 
stability of supply sources for an item including new item 
contract sources, and organic and contract repair sources. 


e. The decision to stock an item and the positioning 
of items that are stocked shall be reassessed, at a minimum, 
once every 12 months. Changes in mobilization plans, 
missions, weapon systems, deployments, item characteristics, 
customer demand patterns, and/or sources of Supplies 
necessitate more frequent assessments. 


ae Procedures 


en Material management activities shall maintain 
documentation that provides the rationale/justification for 
the decision to stock an item within the DoD supply system. 


ee The item manager of an item of supply will 
maintain source and customer demand frequency information by 
item to aid in stock positioning decision process. 


Cc. The Defense Logistics Agency will provide 
inventory control points with an overall stock positioning 
concept plan. The plan shall be developed based on the policy 
Guidance in paragraph E.l.c, above. The stock positioning 
concept plan shall identify the preferred distribution sites 
by class of material. 


d. The item manager will identify the distribution 
Sites and the stockage level for each site. Stockage of the 
item will be based on the policy guidance in paragraph E.1l.d, 
above, and, to the maximum extent possible, within the overall 
stock positioning concept plan provided by the Beseiee 
Logistics Agency. The Inventory Control Point will doecimnen: 
the rational for stockage decisions that are not consistent 
with the overall stock positioning concept plan. 


e. The Defense Logistics Agency shall to the maximum 
extent possible position items in accordance with the 
Inventory Control Point selected sites. When the Inventory 
Control Point site selection does not fall within the Defense 
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Logistics Agency stock positioning concept plan the Defense 
Weomctics —8Ggency “ands Ene) sInventory sControl “Point ‘shall 
Mewmemaate to arrive at 4a final selection. 

: When the decision is made to change the stockage 
location(s) of the item, the material at the original 
location(s) shall be removed by attrition and new deliveries 
of the item shall’ be to the new stockage location(s). 
Redistribution shall be the course of last resort and used 
only when economically justified. (DODINST 4140.1-R, 1993, p. 
4-19 to 4-20) 

2. DLA’s Proposed New Policy 

In order to comply with the requirements of DODINST 
4140.:-R and as a result of the DORO studies, DLA has 
implemented a "Best Value to the Customer" stock positioning 
policy . This strategy, combined with a priority driven 
decision model, is used to maximize customer responsiveness 
while minimizing the aggregate stockage, distribution, and 
transportation costs. (Moore, December 1993, p. 1) 

The new policy recognizes three types of storage 
depots: PEewiary, DS ri DULTOMs GSrtes (PDS), Specialized 
DBiSee25U:ion Sites (SDS), and Satellite Warehouse Sites 
Cows ).. An individual depot may be classified as all three 
hm wes Of site simultaneously and the number of depots that are 
Eeeugnec a particular classification will vary over time. 

POS elOGQrICons are GeSigned oO provide Global support 
for general commodities. These sites will be high volume 
meem@anized distribution facilities. ‘eumrenely oOnky the 


susquehanna and San Joaquin sites have been designated as PDS 


Sites. 


li 


SDS sites support customer requirements on a regional 
basis. These sites may also provide global support for 
specialized equipment. Under its regional suppome roleyermene 
are three ways for material to be stocked at an SDS: (1) A 
NSN is stocked if a certain percentage of total system sales 
volume usually occurs in the immediate geographic vicinity, 
defined as within 100 miles. An objective of this thesis 
research project is to quantify that percentage; (2) A NSN 
will be stocked if a certain minimum quantity is routinely 
used within the geographic area; and (3) a NSN will be stocked 
if it 1s designated as weapon system critical by the services 
for the customers in the surrounding geographic region. 
(Moore, December 1993, p. 1) 

SWS facilities will warehouse slow moving or inactive 
items. These sites may also perform other missions such as 
material returns, reconditioning and repackaging items, and 
CONGUCTING auEnori zed repairs. 

The DLA stockage strategy is a four-tiered system 
designed to accommodate physical item characteristics and 
customer demand patterns. This system is in the form of a 
screening filter to see which NSNs meet specialized stockage 
CGricerway (Moere, Jangl994 "pac 

The first group is an “exception” category Piacuuea. 
reserved for individual items that have unique positioning 


requirements. An example would be specific Force Activity 
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Designator (FAD) I' items like Fleet Ballistic Missile (FBM) 
Submarine Support items. This category should be used 
Sparingly by customers and have the least amount of items in 
it. It is estimated that less than five percent of the items 
@idserali Inte this Category . 

The second group 1s based on the physical 
characteristics of the individual items. It 1S expected to 
consist of about ten to fifteen percent of total items. 
Examples of items in this category are hazardous materials and 
those items requiring specialized handling due to size, 
pameserability, etc. 

The third category is based on material readiness 
issues. This is the category of most interest in this thesis. 
It iS expected to consist of twenty to forty percent of the 
total items. There are three subcategories included in this 
tier. The first is based on demand, the second is based on 
maintenance/weapon system criticality and the third is based 
On agency agreements between the services and DLA during the 
Consumable Item Transfer (CIT) process. 

The demand-based portion of the policy has three 
qualifiers. The first is based on percentage of total system 
demand, which is the focus of this thesis. The second is 
based on a stable quantity ordered by customers. If a minimum 


This category of items include such things as 
Semategic Missile control items for the fire control system 
and support equipment for the missile. 


Cy 


quantity is ordered over a specified period of time then the 
item is stocked in the local PDS. The third is based on 
service unique applicability. If only one service uses the 
item, then the item is stocked in the area that supports that 
service unique mission. 

The fourth and final category is the default stockage 
policy. It includes all of the remaining items that @eemime: 
fall into one of the other categories. It ™ais anticipagegmro 
consist of approximately forty-five to seventy percenUsemaan 
total NSNs. A screen will determine whether an item is active 
Or inactive based on its annual demand. Active items are 
stocked at the most productive high volume facilities to 
minimize unit costs. These items have a wide customer base 
with limited or no significant regional demand pattern aie 
inactive items are stored at the remaining facilities to fully 
utilize the capacity of the these facili ciress 

NSNS are only be stocked at a maximum number of 
depots, which will be negotiated between DLA and the services 
on an item by item basis, regardless of the number of 
qualified sites based on the above criteria. If an item 
qualifies to be stocked at more locations than a "maximum- 
number-of-depots" variable then the items will be stocked at 
the sites that experience the highest percentage of demand. 

The DLA stock positioning policy is designecwiiae 
provide quality customer service subject to a given budget 


constraint. This thesis develops proposals for implementing 
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one portion of this program, the stockage of material based on 


percent of total demand. 


1 


Iil. METHODOLOGY 


A. PREVIEW 

This chapter explains the procedures used in Ordena. 
answer the question of whether savings can be realized by 
locating material in the same geographic location baseam@oen 
that area receiving a certain percentage of the material’s 
demand. The chapter explains how the DLA demand data was 
stratified in order to obtain a sample that could be analyze 
The data was obtained from the DLA requisition file for Fiscal 
Year 1992 and was stratified using SAS statistical software. 
The data was analyzed using an IBM Virtual Machine/ 
Conversational Monitor System (VM/CMS), run on an Amdahl 5995 
mainframe computer, located in the W.R. Church Computer seen. 
at the Naval Postgraduate School in Monterey, CA. 

The data was first stratified by Navy requisitions in the 
Norfolk or San Diego areas. Then each of these areas was 
analyzed separately. Finally, the data from the San Diego 
area was analyzed in detail, using the procedures shown in 
this chapter, to determine if cost savings would be realize 


The results of that analysis are presented in Chapter ame 


B. NAVY-WIDE DATA SELECTION 
The original Defense Logistics Agency (DLA) requisition 


history file for Fiscal Year 1992 contained 17,205;00 
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records. The first step in the data analysis procedure was to 
stratify the sample in order to work with a manageable number 
of NSNs. Only commodity "E" material was extracted from the 
Siemeinal Cdata pase. Commodity "E" material consists of 
electronic items. Electronic items were chosen because the 
author is concerned about the readiness of Fleet units and 
electronic material has a great affect on material readiness. 

By focusing on just commodity "E" material the number of 
heeoras was reduced to 2,355,774. The sample was further 
Stratified by looking at only Navy requisitions located in the 
Norfolk and San Diego geographic areas. Only those 
Mm -epeesttl ions with a "“R"“, “V", ‘or "N”“ ain the first position of 
the requisition number and with a shipping zip code of 920Xx, 
Pee, 234XX, 235XX, 236XX, or 237XX were kept. The sample 
size was reduced to a level of 32,697 NSNs. 

The NSNs were next examined to determine the percentage of 
Peer! Gemand the Navy accounted for and were further divided 
into the total number of units demanded for the year. The 
categories used were four; namely, 1-25, 26-50, 51-100, and 


Greater than 100. Table 1 shows the results of this analysis. 


Zi 


TABEES 1. TOTAL NAVY DEMANDS (NUMBER OF UNITS DEMANDED) 








% OF DEMAND TOTAL % 17025 % 267050 % §1T099 % >100 oy, 
100 ~ 3660 12 19% 3483. 95.16% 84. 2.30% 45 1.23% 48. 1.31% | 
90 TO 99 ae, 1 15% 163 43.24% 71-18 83% 66 = 15. 92% 83 2202%! 
80 TC 89 647 1 98% 436 67 329% 92 14.22% 46 FAA 73. 11 28% | 
70 TO 79 697 213% 468 67 14% 88 12.63% 59 B 46% 82 11.76% 
60 TO 6S 1126 3 44% 831 7380% 110 9 77% 87 7 73% 9s 8 70% 
50 70 5 1981 6 06% 1607 8112% 150 757% 97 4.90% 1.3 6 41% | 
30 TO 49 1455 3.45% 1077 7402% 138 9 48% 106 7 29% ise 9.21% | 
30° T@:3s 2492 Pan 1944 TE Ole 300 12 04% 104 417% 143 5 78% | 
20 TO 29 3701 11 32% 2554 69.01% 487 13 16% 385 10 40% o58 7 43% 
10 1 19 5385 16 47% 4362 81.00% 152 13.96% 107 1.99% 164 3.05% 
OO 8 eh 1.83% 1 69% 
TOTAL _____ 32697 26872 82.18% 3107 9.50% 1301 3.98% 1417 433% 





The total column shows how' many diiieren: NSNs Deter 


ad ours Mw dklag 
each of the % of demand categories. The =ollowl magia 
columns cihen indicate the amount and percentage (C= iaauea. 
Gemandecd during the Fiscal Year> tor each of SheseuN. Te sve 


~esuizts show thet 11.2% of the items had 100% anc 350 52 sien 


ems nac 50% or more of tneir demands at Gither fhe ou 


Diego area. A majority of these items (82.33 530m 


*O26 _.Gemand- osm lessuchere 2 omic. 


The next step was to determine where the demands o¢Gtaaee 


and who wes doing the shiopping of these items. It was Gec@egiea 


the data into its separate Nortolk "eeu 


CO wn TSS Daee 


This would hopefully allow a@ Dees 


ot ote 


understanding of where the material was being shippec = 2cmmeee 


C. NORFOLK AREA DATA 

The Nozriclx geographic area had 27,330 separate NSNs 
eee oc’ Gemanc during -2 92. Of Ghese 3:38), or 11.53, of 
items were 100% of the total system demand. Also 25.8% o 
ne items nac 50% or more of the total system demand. Tabdle 


shows @ Dreaxcown of all oz these cemencs. 
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Pap be 11. NORFOLK AREA DEMANDS (NUMBER OF UNITS DEMANDED) 





% OF OEMAND TOTAL % als © eed) % -6 TO $0 %y Si tQ393 % >100 % 
100 3660. +1 19% 3483 35 1575 34 20% 45 eo 48 31% 
90 TO 9S cree 1S" 5 163 43 24% a 18 83% 50 15.92% 33 Piles Pts 
SO se 39 637 1 38% 456 SPAS bat) ao 16-22 "5 46 711% 11.23% 
FO me. 9 397 pie 468 57 14% 38 15 53% 53 3 46% Se ge ms fax 
50 TO 59 m5 3 44% a3 73 30% 110 a7 % ae (te 98 3 “0% 
50 70 59 1981 3 96% vOOF-. 31 ta75 "30 Rae Wi 37 + 30% ay qr 
“0 ~O 49 1855 445% 329 30 38% 105 Nats a 5 09% He 3 “0% 
sc G3 2492 {620 1316 5085-5 °83 ee as ‘64 3 58% 30 ge es 
20.56.59 3701 4 eo 0 2131 3750-0 BAS 3 81% =9 1 $4% fy 3 43% 
id 79 °9 Seco 16 47% 3581 56.50% 439 908% 108 1:95" "92 Bye Wiest 
a9 RO ee me eC me ieee a io om Wo ae ee OO te 
TOTAL 32697 Dole! Te.55%0 2008 7 29% 1317 403% 1369 419% 
Ths = ean) ' a - = | ~ PTI on py ag v1 5 
Eee 5 2oo2o Ss. shOoltac.:5 “Re sane as Peo ne 2% ieee OO | 


interesting to note that the % totals for the Norfolk area 


closelv tracks % totals for the Navy-wide data. 
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reilecc tne entire data DSase. This approach was val’ dae gue 


che Getaiied analysis that is presented in Chapter Vv. The 
recuisiztions analyzed had shipoing modes in the same 


percentage as Tad louie 
LABLES EEL. SHIPPING MODES FOR THE NORFOLK AREA 
a tc aR el i 


MOOE ALLITEMS PERCENT 100% ITEMS PERCENT 


3 443 162 73 2.33 
7 43 0.16 3 2.10 
3 3 0.01 0 0.00 
5 9609 35.16 1137 36.28 
4 0.00 0 0.00 
2 1 0.00 0 0.00 
1 0.00 0 0.00 
Z 1 0.00 0 0.00 
v 23 0.08 2 0.96 
x 18 0.07 0.03 
V 219 0.80 29 0.93 
U 24 0.09 0.03 
T 67 0.25 5 0.19 
S 143 0.52 13 0.41 
R 1 0.00 0 0.00 
Q 465 1.70: 45 1.44 
p 9 0.03 0 0.00: 
N 47 0.17° 2 0.06 
K 1 0.00 0 0.00 
: 3653 13.37 417 13.31 
| 372 1.36, 34 1.08 
~ 1637 5.99 201 5.41 
G 1551 5.68 175 5.58 
F 38 0.14 2 0.06 
8 4859 17.78 515 16.43 
A 2593 9.49 276 8.31 
BLANK ss 1507, 5.51 2002S. 
TOTAL 27329 100.00 3134.00 100.00 


Table III shows that only 1.62% of the items were shipped 
from local sources (shipping mode 9). Even more alarming, 
only 2.33% of the items that had 100% of the total system 
demand in the Norfolk area were shipped from local sources. 
The percent of ane shipped by each mode is basically the 
same even when 100% of the demand is in the same geographic 
region. This indicates that DLA is not presently following 
the percent of system demand criteria when deciding where to 
stock material. 

The most common method used to deliver material was 
surface-small pacKage carrier (shipping mode 5) which 
accounted for 35.16% of the total. The second most common 
method was by truck (shipping modes A and B) which consisted 
of 27.27%. This was followed by air-small package carrier 
(shipping mode J) consisting of 13.37%. Overall, 21.4% of all 
items were shipped via air, 71.58% of the items were shipped 
Via surface modes, 1.65% used other modes such as water. The 
first requisition for the remaining 5.37% of the items did not 
indicate which mode of shipment was used. 

The next step was to examine which commands were shipping 
the material and which modes they used. Table IV summarizes 
this data. The table shows how many items, by shipping mode, 
were shipped by either a DLA depot, a Navy depot, or some 
other service's depot. Most of the material from the DLA 


depots was shipped from the Tracey/Sharpe, Ogden, and Richmond 
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Sites. The méin Navy snippers were Oaklane, Sen D2 eqcumeenre 
Norzoir. A complete list of shippé=s is snown *n Sooo meeeeem 


TABLE IV. SHIPPERS TO THE NORFOLK AREA 
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MODE DLA % NAVY % OTHER % TOTAL 
rs 43 100.00% 0 0.00% 0 0.00% 43 
6 0 0 00% 0 0.00% 3 100.00% Ss 
5 8940 93.04% 283 2.95% 386 4 02% 9609 
4 + 100.00% 0 0.00% 0 0.00% 1 
Z 1 100 00% 0 0.00% 0 0.00% 1 
1 1 100.00% 0 0.00% 0 0.00% 1 
iz 1 100.00% 0 0 00% 0 0.00% 1 
ye 0 0.00% 0 0.00% 38 100.00% SS 
XK 1 85.33% 3 16.67% 0 0.00% is 
V 81 56.64% 62 43.36% 0 0.00% 143 
U 1 4.17% 19 79.17% 4 16.67% 24 
ar 6; 100s60% 0 0 00% 0 0.00% 67 
S ee 84 62% 8 5.59% 14 9.79% 143 
R 0 0.00% 0 0.00% 1 100.00% 1 
Q 439 94.41% 18 3.87% 8 1 72% 465 
P 1 Wil 8 88.89% 0 0.00% 9g 
N 4 8.51% 0 0 00% 43 91.49% 47 
K 1 100.00% 0 0.00% 0 0.00% 1 
a 3401 93.10% 3) BY 3.61% 120 3.28% S6os 

285 76.6 lig 7 20.70% 10 2.69% 3i2 
a 1458 89.07% 104 6.35% 75 4.58% los? 
G 990 63.83% 443 28.56% ike: 01% 1553 
= 1 263% 34 89 47% 3 7.89% 38 
B 4780 98.37% 39 0.80% 40 0.82% 4859 
Bee ee IA SO rr AO et 2 08% OS 


TOTAL 23159 91.47% 1242 4.91% 917 3.62% 25318 
= a mn ete a Sa a) 
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= shows that 91.47% of the items were shipped from DLA 
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TABLE V. SAN DIEGO AREA DEMANDS (NUMBER OF UNITS DEMANDED) 








% OF OEMAND TOTAL % 1TO25 —% 26TOS0  — % 517099 % >100% 
100 409 3.98% 393 96 09% 31: 96% a eres a ee 
30 TO 99 43. 0.42% 16 237 21% 7 16 28% 11 25.58% 9  2093% 
30 TO 89 95° 092% 36 89.47% 6 632% 3 342% 1S ‘tanga 
70 79 79 99 0.96% $4.84 65% 10 10 10% 7 707% 18 18 18% 
30 TO 69 166 1 62% 120 72.20% 9 $42% 211265 % 16 964% 
50 TC 59 319 310% 262. 932,15% 24 7 52% 1§ 4.70% 18 = 3.54% 
40 TO 49 27 2.63% 202 74.81% IS 5 56% 21 7 78% 2. Gtes% 
30 TO 39 Sean = 3.12% 389 7395% 53. 10 08% 2 aes 30 5.70% 
20 TO 29 387 =. 3. 83% $47 72.94% 36 «9 70% 53. §. 98% 101 11.39% 
10 TO 19 1856 © 18. 06% 1489 30 23% 104 5. 60% 135.) E27 128 = 90% 
30 TO09 $605 54 55% 4887 37 19% 5025 §6.97 84 1 50% 151. getat 
Mages a oaks aah lp eens ee nN sometime as 

TOTAL 10275 8535 83.07% 825 8.03% 383. 3.73% 501 4 88% 


The San Diego area requisitions were shipped in a similar 
fashion as those to Norfolk area customers. Table VI 
summarizes all the shipping mode data for the San Diego area. 
Oniy ..2* of all the items requisitioned weré shippedieaaa 
.oca. sources and only 1.22% of the items that experienced al: 
(100%) ot their demand in the San Diego area were shippeagmiaaed) 
Loca. sources. As was the case in Norfolk, the surface-small 
package carrier mode was the most popular transportation form, 
acCCOUNULING 1OmNe4333 wo: Cle svotc This was followed by 
truck, accounting for 28%, and then air-small package Gamma 


which accounted Glow os. 
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EaBLE Vi. SHIPPING MODES FOR THE SAN DIEGO AREA 


a 


MODE ALLITEMS PERCENT 100% ITEMS PERCENT 


9 123 1.20 5 tee 
8 1 0.01 0 0.00 
7 21 0 20 10 2.44 
5 2 0.02 0 0 00 
5 3558 34.59 161 39 36 
1 1 0.01 0 0.00 
0 1 0.01 0 0.00 
Z 3 003 0 0.00 
Y 10 0.10 0 0.00 
x 3 0.03 0 0 00 
V 76 0.74 1 0.24 
U 1 0.11 0 0.90 
T 28 0.27 2 0.49 
S 87 0.85 2 0 49 
Q 196 1.91 5 1.47 
2 0.02 0 0.00 
N g 0.09 0 0.00 
K 1 0.01 0 0.00 
J 1327 12.90 52 12.71 
| 122 1.19) 6 1.47 
H 613 5.96 39 9.54 
G 641 6.23 18 4.40 
F 18 0.17 1 0.24 
8 1869 18.17 55 13.45 
A 1011 9.83 32 7.82 
BLANK s52 8.37 19 4.65 
TOTAL 10286 100.00 409.00 100.00 
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100.00% 
0.00°% 
93.56% 
100.00% 
0.00% 
100.00% 
5572056 
9.09% 
96 43% 
94.25% 
92.35% 
0.00% 
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88.89% 
0.00% 
3.99% 
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Hae Le VII. SHIPPING MODES SUMMARY 


MODE SAN DIEGO NORFOLK TOTAL 

NUMBER % NUMBER % NUMBE= %o. 
- ES ea ee 
SUREACE “362 1 58% 19461 2325 2582s e265 
SCTrER 19 55% 43% 138% 507 160% 
SNKNOWN SZ 5 37% 1507 «5.51% 2059-5. 47% 
OPAL 10286 27329 37615 
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any, could be obtained by stocking these items in San Diego. 
This study assumes that there would only be one DLA stock 
site, Defense Depot San Diego, for the items. This was done 
for the ninety, eighty, seventy, sixty, fifty, and forty 
percent of total system demand levels. It was assumed that 
the 100% level would be stocked where the demand was located 
(i.e., San Diego). 

Prior to the study of transportation costs, it should be 
noted that transportation cost consists of both first 
destination charges (from the vendor to the depot) and second 
destination charges (from the depot to the end-use customer). 
In this study the first destination transportation charges 
were considered to be the same whether items were stocked at 
the present DLA depot or stocked at the San Diego site. This 
assumption was made based on the previous research performed 
by LT Thon. In his research he showed that many of the items 
had multiple vendors and DLA's choice of vendors was based 
neither on the closest to the vendor nor closest to the 
customer policy (Thon, p. 70). This indicates that first 
destination t ansportation charges are not- presently 
considered by DLA item managers when selecting vendors. 

The study assumes that an item ordered priority one, 
two, or three would be shipped via air transport in order to 
conform to the Uniform Material Movement and Issue Priority 


System (UMMIPS) timeframes (DODINST 4410.6, p. 4). 


5) 








A report of all the requisitions submitted for each 
individual NSN was obtained for each of the aforementioned 
percent levels. For each of these requisitions, the following 
data elements were obtained: (a) Document number; (b) Depot 
who shipped the material; (c) Mode of shipment; (da) 
Priority of the requisition; (e) Requisition quantity; (f) 
ZIP code to where the material was delivered; and (g) Weight 
of the item. 

Next, the second destination transportation charges were 
estimated for each of these individual requisitions. There 
were three transportation categories into which a requisition 
could fall; (1) local, (2) surface, or (3) air. As the 
purpose of this study was to compare transportation costs, it 
was assumed that all local transportation costs would be equal 
so a transportation cost of zero was assigned to any 
requisitions shipped by the local mode. If a surface mode was 
used the transportation rate was determined using the Roadway 
Package Service (RPS) rates shown in Appendix B. These rates 
were used because a majority of surface transportation was 
accomplished by small package carrier and RPS rates are 
representative of this industry. The zone was determined 
using the location of the shipping depots, as shown in 
Appendix C, and the ZIP code of the receiving activity and 
using the RPS Zip Zone Charts (Roadway, 1993). 

If an air mode was used the transportation rate was 


determined using the Federal Express (FEDEX) rates in Appendix 
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D. Again, the majority of air shipped material was sent via 
air-small package carrier and the FEDEX rates’ are 
representative of this industry. 

Then a similar procedure was used to determine the 
transportation costs if San Diego was the shipping depot for 
each of the requisitions. The results of the study are shown 
in Appendixes (E-J) and discussed in the next chapter. The 
following two flow charts show how this procedure was 
performed. The first chart (Figure 1) shows the logic used to 
obtain the present transportation costs and the second chart 
(Figure 2) shows the logic used to obtain the transportation 
costs if all items were stocked at Defense Depot San Diego. 

An example of this procedure will be shown using item 25 
in the 90% analysis shown in Appendix E. The item weighs 
00.01 pounds. The first requisition was for a quantity of 175 
which gives a total weight of 1.75 pounds. The item was 
shipped surface mode (mode A) from Defense Depot Ogden to San 
Diego. These two locations are four shipping zones apart 
based on their zip codes (from RPS Zip Zone Charts). By 
looking at Appendix B, the cost for shipping up to two pounds 
over four zones equals $3.02. If this item were moved to San 
Diego then it would be delivered locally so the cost entered 
was zero. 

The sixth requisition was for a quantity of one which 
gives a total weight of less than one pound. The item was 


shipped air mode (mode J) from Defense Depot Ogden to Puget 
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Sound. Appendix D shows the cost of shipping less than one 
pound is $15.50 for standard overnight service. This cost 
would not change if the item was located in San Diego. 

The seventh requisition was for a quantity of one which 
gives a total eeiane of less than one pound. The item was 
shipped surface mode (mode A) from Defense Depot Richmond to 
Nerfolk. These two locations are two shipping zones apart 
based on their zip codes. By looking at Appendix B, the cost 
of shipping up to one pound across two shipping zones is 
S235. If this item were stocked in San Diego then the 
locations would now be eight zones apart. Appendix B shows 
shipping costs for less than one pound over eight zones to be 
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FIGURE I. FLOW CHART FOR PRESENT 
TRANSPORTATION COST ESTIMATES 
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FIGURE II. FLOW CHART FOR DLA SAN DIEGO 
ESTIMATED TRANSPORTATION COST 
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IV. DATA ANALYSIS AND INTERPRETATION 


A. GENERAL OBSERVATIONS 

There was a total of 8,864 individual requisitions 
examined in this study. The quantities of the individual 
requisitions ranged from a low of one to a high of 786. Very 
few of the requisitions were filled from local sources. The 
main reason was the Navy was still providing intermediate 
level support at San Diego and Norfolk and most of the 
requisitions examined were to refurbish this intermediate 
level of stock. 

There were two major factors that influenced the amount of 
savings obtained from stocking all NSNs in the same geographic 
location as the majority of demands. The first was the number 
of separate requisitions against an individual NSN, not the 
total number of items demanded. Most of the material in the 
electronics commodity group weighs less than one pound, so 
most of the shipping cost is similar regardless of the number 
of items ordered on an individual requisition. Also, 
transportation rates are such that for each additional pound 
shipped the marginal cost is decreased. 

The second driving factor was the priority of the 
requisitions. The cost of air transportation is so much 


greater than the surface mode that if an item that needed to 
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be sent air were located near the customer so the air cost 
could be avoided, total transportation costs could be reduced 
dramatically. As the percent of demand in the San Diego 
region increased, the number of items that would now require 
air transportation that previously were shipped via surface, 
decreased dramatically, from a high of 120 for 40% demand to 
a low of two for 90% demand. 

Over 90% of the items that experienced more than ten 
requisitions are presently stocked at more than one location. 
The two main locations for most of this material is Defense 
Depot Ogden and Defense Depot Richmond. There were numerous 
instances where an item was stocked at the Richmond depot yet 


all of the requisitions were from west coast activities. 


B. 90 PERCENT ANALYSIS 

A total of 43 items experienced 90% to 99% of their demand 
in the San Diego geographic region. There were a total of 179 
requisitions submitted against these 43 items. None of these 
requisitions were filled from local San Diego sources. Five 
of the requisitions, or 2.8%, were from Norfolk area 
customers. The analysis comparing each requisition's present 
transportation costs with those "proposed" costs if the 
material was stocked in San Diego is shown in Appendix E. A 
positive number indicates a transportation savings while a 
negative number indicates an increased transportation cost 


from stocking all items at Defense Depot San Diego. That 
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analysis shows that 42 of these items would have reduced 
transportation costs if stocked locally for a total savings of 
$1,685.34. The item which showed an additional cost if 
stocked locally was item number 24. That cost was $4.39. 
Thus, the overall savings was reduced to $1,680.95. 

The total transportation cost under present conditions was 
$2,111.53. This figure would have been reduced to $430.58 if 
all items were located in San Diego. There would have been a 
79.6% savings in transportation funds if the percent demand 
policy was followed. 

One of the items in this data set showed an unusual 
requisition quantity of 80,001 which weighed a total of one 
quarter of a pound. The cost to transport this’ one 
requisition was estimated to be $1,149.00. The author decided 
to disregard this one item because it appeared to be an error 
in the data base. Its elimination resulted in the estimated 
transportation savings being only $531.95 or 55.3% of a total 
current transportation cost of $962.53. 

A breakdown of specific NSNs showed that 35 items had five 
or less requisitions against them. All 35 of these items 
would have had reduced transportation costs if stocked in San 
Diego for a total savings of $344.66. Six items had between 
six and ten requisitions against them. Five of these items 
would have resulted ina savings of $83.30 if stocked locally. 
One item would have cost more to stock locally for a cost of 


$4.39. The remaining two items had over ten requisitions, one 
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of these being the item that showed the $1,149.00 savings. 
This NSN would still show a savings of $13.21 even if the one 
requisition is discounted. The other item showed a savings of 
S9ona7. The largest savings for a single item was $95.17 
(excluding the one requisition mentioned above) and the 
largest cost is $4.39. 

If all items were stocked in San Diego, two requisitions 
would have been shipped via air that were shipped via surface 
under present conditions. Neither of these requisitions were 
shipped to a Norfolk area customer. From thé above analysis 
the author concludes that all items that have 90% or more of 
their demand in the San Diego area should be positioned at 


Defense Depot San Diego. 


C. 80 PERCENT ANALYSIS 

A total of 95 items experienced between 80% and 89% of 
their demand in the San Diego geographic region. There were 
a total of 557 requisitions submitted against these 95 items. 
Three of these requisitions were filled from local San Diego 
sources. Twenty-four of the requisitions, or 4.2%, were from 
Norfolk area customers. The analysis comparing a 
requisition's present transportation costs with those 
"proposed" costs if the material was stocked in San Diego is 
shown in Appendix F. The data shows that 88 of the items 
would have reduced transportation costs if stocked locally for 


a total savings of $1,098.77. Seven items showed an 
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additional transportation cost of $40.70. The overall savings 
from stocking in San Diego would have been $1,058.07. 

The total transportation cost under present conditions was 
$3,331.72. This figure would have been reduced to $425.81 if 
all items were located in San Diego. There would have been a 
31.76% savings if the percent demand policy had been followed. 

A breakdown of specific NSNs showed that 66 items had five 
or less requisitions against them. Of these, 61 would have 
reduced transportation costs if stocked locally for a total 
savings of $489.35. The five remaining items would have 
increased transportation costs by $24.79. Twenty-two items 
had six to ten requisitions for the Fiscal Year. Twenty of 
these items would have a resulted in reduced transportation 
costs of $312.76 and the remaining two items would have 
increased transportation costs by $15.91. There were seven 
items that had ten or more requisitions and all of these would 
have reduced transportation costs by a total of $296.66. The 
largest savings from any of these items would have been 
$107.33 and the biggest cost would have been $9.14. 

If all items were stocked in San Diego, seven requisitions 
would have been shipped via air that were shipped via surface 
under current conditions. None of these requisitions were 
from Norfolk area customers. From the above analysis, the 
author concludes that all items that have 80% or more of their 
demand in the San Diego region should be stocked at Defense 


Depot San Diego. 
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D. 70 PERCENT ANALYSIS 

A total of 99 items experienced between 70 % and 79 $% of 
their demand in the San Diego geographic region. There were 
a total of 1,213 requisitions submitted against these 99 
items. Four of these requisitions were filled from local San 
Diego sources. Twenty-four of the requisitions, or 2.0%, were 
from Norfolk area customers. The analysis comparing a 
requisition's present transportation costs with those 
"proposed" costs if the material was stocked in San Diego is 
shown in Appendix G. The data shows that 87 of these items 
would have reduced transportation costs if stocked locally for 
a total savings of $1,002.66. The remaining twelve items 
would have increased transportation costs of $129.10. If the 
percent demand policy had been followed total transportation 
Savings would have been $873.56. 

The total transportation costs under present conditions 
was $3,229.49. This figure would have been reduced to 
$2,355.93 1f all items were located in San Diego and would 
have resulted in a 27.05% savings. 

A breakdown of specific NSNs showed that 59 items had five 
or less requisitions against them. Fifty-five of these items 
would have had lower transportation costs if stocked locally 
for a savings of $365.93. The remaining four items would have 
had higher transportation cost of $33.98. Twenty-four items 
had between s1x and ten requisitions during the Fiscal Year. 


Twenty of these items would have had lower transportation 
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costs totalling $421.70, with the remaining six having higher 
costs of $86.23. The 16 remaining items had ten or more 
requisitions of which 12 showed a savings of $215.03 and the 
remaining two showed a loss of $16.80. The largest savings 
for any individual item was $76.78 and the largest cost was 
S36a7hs 

If all items were stocked in San Diego, 16 requisitions 
would have been shipped via air that were shipped via surface 
under present conditions. None of these requisitions were 
shipped to Norfolk area customers. From the above analysis 
the author concludes that all items that have 70% or more of 
their demand in the San Diego region should be stocked at 


Defense Depot San Diego. 


E. 60 PERCENT ANALYSIS 

A total of 166 items experienced 60% to 69% of demands in 
the San Diego geographic region. There were a total of 1,329 
requisitions submitted against these 166 items. Five of these 
requisitions were filled from local San Diego sources. Fifty- 
Six of the requisitions, or 4.2%, were from Norfolk area 
customers. The analysis comparing present transportation 
costs to those costs if the material was stocked in San Diego 
is shown in Appendix H. The data shows that 143 of these 
items would have reduced transportation costs if stocked 
locally for a total savings of $2,026.25. The remaining 23 


items would have increased costs of $477.88. The overall 
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savings from adopting the percent demand policy would have 
been $1,548.37. 

The total transportation costs under present conditions 
was $7,506.43. This figure would have been reduced to 
$5,958.06 if all items were located in San Diego and would 
have been a 20.63% savings. 

A breakdown of specific NSNs showed that 82 items had five 
or less requisitions against then. Seventy-seven of these 
would have reduced transportation costs totalling $515.88. 
The remaining five items would have increased costs by $82.99. 
Forty-seven items had between six and ten requisitions during 
the Fiscal Year. Forty-one of these items resulted in a 
Savings of $860.70, with the other six increasing costs by 
$74.93. Thirty-seven items had more than ten requisitions 
during the year. Of these, 25 would have had lower 
transportation costs totalling $649.67 and twelve would have 
higher costs totalling $319.96. The largest savings for any 
individual item was $243.76 while the biggest cost was $61.09. 

If all items were stocked in San Diego, 53 requisitions 
would have been shipped via air that were shipped via surface 
under present conditions. Seven of these requisitions went to 
Norfolk area customers. Based upon the above analysis, the 
author concludes that all items that have 60% of their demand 
in the San Diego region should be stocked at Defense Depot San 


Diego. 
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F. 50 PERCENT ANALYSIS 

A total of 319 items experienced 50% to 59% of demands in 
the San Diego geographic’ region. There were 2,087 
requisitions submitted against these 319 items. Twenty-one of 
these requisitions were filled from local San Diego sources. 
131 of the requisitions, or 6.3%, were from Norfolk area 
customers. The analysis comparing present transportation 
costs to those costs if the material was stocked in San Diego 
is shown in Appendix I. The data shows that 275 of the items 
would have had reduced transportation costs if stocked locally 
for a total savings of $1,675.22. The remaining 44 items 
would have had increased transportation costs of $761 7183aene 
overall savings by following the percent demand criteria would 
have been $914.04. 

The total transportation costs under current conditions 
was $10,858.17. This figure would have been reduced to 
$9,944.13 if all items were stocked in San Diego and would 
have been an 8.42% savings. 

A breakdown of specific NSNs showed that 210 items had 
five or less requisitions against them. One hundred ninety- 
six of these items would have had reduced transportation costs 
if stocked in San Diego for a total savings of $730.75. The 
remaining 14 items would have had increased transportation 
costs of $187.59. Fifty-seven items had between six and ten 
requisitions during the Fiscal Year. Fifty-two of the items 


would have reduced costs totalling $596.60 and the remaining 


46 


five would have increased costs of $116.53. Fifty-two items 
had ten or more requisitions during the year. Twenty-seven of 
the items would have had reduced transportation costs of 
$347.87 but the 25 other items would have increased the costs 
by $457.06. Eleven of the requisitions were from Norfolk area 
customers. The largest savings for an individual item was 
$73.23 while the largest cost was $71.08. 

If all items were stocked in San Diego, 59 requisitions 
would have been shipped via air that were shipped surface mode 
under current conditions. Six of these requisitions went to 
Norfolk area customers. From the above analysis, the author 
concludes that items that have 50% or more of their demand in 
the San Diego region, and have ten or less requisitions during 
the year, should be stocked at Defense Depot San Diego. Those 
items that have more than ten requisitions should probably not 
be stocked under a Single site option at Defense Depot San 


Diego. 


G. 40 PERCENT ANALYSIS 

A total of 269 items experienced 40% to 49% of demands in 
the San Diego Geographic region. There were a total of 3,479 
requisitions submitted against these 269 items. Three of 
these requisitions were filled from local San Diego sources. 
One hundred forty-seven of the requisitions, or 4.2%, were 
from Norfolk area customers. The analysis comparing a 


requisition's present transportation costs with those 
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"proposed" costs if the material was stocked in San Diego is 
shown in Appendix I. The data shows that 193 of these items 
would have reduced costs if stocked locally for a total 
savings of $1,840.55. The other 76 items would have increased 
costs totalling $1,395.62 for an overall savings of $444.94 if 
the percent demand policy was followed. 

The total transportation costs under present conditions 
was $18,712.10. This figure would have been reduced to 
$18,267.15 if all items were located in San Diego and would 
have resulted ina 2.38% savings. 

A breakdown of specific NSNs showed that 71 items had five 
or less requisitions during the Fiscal Year. Sixty of the 
items would have had reduced transportation costs of $362.81 
if stocked locally. The remaining 11 item would have 
increased costs by $138.25. Seventy-two items had between six 
and ten requisitions of which 58 would have had lower costs 
totalling $552.97 and the remaining 14 increasing costs by 
$257.62. There were 126 items that had more than ten 
requisitions over the time period. Seventy-five would have 
had lower costs of $924.77 but the remaining 51 would have 
increased costs by $999.75. Forty-four requisitions were from 
Norfolk area customers. The largest savings for any 
individual NSN was $249.28 and the largest cost was $172.42. 

If all items were stocked in San Diego, 120 requisitions 
would have been shipped via air that went via surface mode 


under current conditions. Seven of these requisitions were 
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from Norfolk area customers. From the above analysis, the 
author concludes that items that have 40% or more of their 
demand in the San Diego region, and have ten or less 
requisitions during the year, should be stocked at Defense 
Depot San Diego. Those items that have more than ten 
requisitions should probably not be stocked under a single 


site option at Defense Depot San Diego. 


H. SUMMARY 

Table IX provides a summary of the combined number of 
items researched in the percentage analyses for San Diego. It 
can be seen on the savings side of the data that the dollar 
value of savings remains basically constant regardless of the 
number of requisitions. However, on the cost side of the 
data, the increased cost rises significantly as the number of 
requisitions increases. Approximately one third of the 
Savings to individual items came from those having five or 
less requisitions, one third came from the six to ten range, 
and one third came from the over ten range. However, 64% of 
the items that would have had increased costs were in the 


greater than ten requisition range. 
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TABLE SA. SUMMARY OF SAVINGS UNDER THE PERCENTAGE ANALYSES 


FOR SAN DIEGO 





TOTAL ITEMS 991 
2 DF ITEMS $ VALUE 
SAVINGS 328 $3 144 63 
CoS ii 163 $2.3808 87 
$44 561 51 


PRESENT COSTS 


PROPOSED COSTS $39, 224 75 


$5236 16 

























SAVINGS 
4 SAVINGS 11 98% 
+ OF REQNS SAVINGS COST 

3 OF ITEMS ”, $ VALUE % 2 CF ITEMS *% 3 VALUE % 
Bic ay 364.38 35% $2,809.38 34 49% 3333. 93% $d6760 6.65%: 
510 s0mmeace 95 23-43% $2.32303 34.72% 34 20 86% 354770 19. $0%. 
ee 540 ye 150 eemcnies $2,508.22 30 79% 90 5527% $1 "S350 senso 


163 $2,308.87 


TOTAL 991 828 $8.145.53 


V. CONCLUSIONS AND RECOMMENDATIONS 


A. SUMMARY 

The objective of this thesis was to examine the DLA stock 
location policy and determine whether stocking items in a 
geographic region based on percent of system demand would 
result in transportation savings. The second objective was to 
try and determine at what percentage of system demand this 
policy should be in place. The research was done assuming a 
Single stockage site. 

Chapter II discussed the history of the Defense Management 
Review Decisions (DMRDs) and the effects the changes were 
having on the military supply system. The major changes 
initiated were the elimination of intermediate level 
inventories, the assumption of all physical distribution 
operations by DLA, and the transfer of item management of most 
consumables to DLA. Chapter II then reviewed past and current 
Popeoguidance of stock location policy. Finally, Chapter II 
explained the DLA stock location policy in order to meet 
customer requirements within a given budget constraint. 

Chapter III provided an overview of how DLA was stocking 
EMe@meransporting electronic items during Fiscal Year 1992. 
This information was extracted from DLA’s Defense Integrated 


Data Bank. First, all items that were ordered by Navy 


oval 


customers in the San Diego or Norfolk area were researched. 


Then each area was looked at separately in order (tToueaaiae 


examine ‘ransportation costs. It was discovered that about 
70% or the requisitions were shipped via surface mode and 
abou: 30% went via air. It was observed that moSta@ume 


requisit:ons shipped via either surface or air went smal)? 
package <“aurLemesuch as BESwemer alex. 

Chapter III described the method used to determine if the 
percent demand criteria would have resulted in lower 
transportation costs. First the data was divided between 
Norfolk and San Diego geographic regions. Then the analysis 
was accomplished by Re vernnnnG the second dest iieiamer 
transportation charges under DLA’s present stock location 
policy and determining what these charges would have been if 
al: of the items were stocked in San Diego. 

Chapter IV noted that the two main factors affectipgmam. 
cost comparison were the number of separate requisitions 
against an item and the priority of the requisitioOnewigeee| 
priority requisitions incurred expensive air freight charges). 
It tnen provides the results of the comparison between 
Stocking at current DLA depots and the proposed Siiiaaymee 
stocking at Defense Depot San Diego at each of the (Gite 
percent .evels. Chapter IV concludes with a summary 
presentation of all the NSNs studied which shows that as the 


tota! number of requisitions for a single item increases ama 
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cost savings associated with stocking material in the San 


Diego region decreases. 


B. CONCLUSIONS 

There are several conclusions that can be drawn from this 
thesis. First, there was nothing in the research data that 
could dispute LT Thon’s claim that DLA’s present stock 
location policy iS neither closest to the vendor nor closest 
to the customer. There were numerous instances when an item 
was stocked at DLA depots in the eastern part of the United 
States yet many of the requisitions they processed were from 
west coast activities. 

Second, it 18 very evident that the number of requisitions 
against an item, not the total number of demands, is the most 
important factor in determining second destination transport- 
ation costs. This is due to the rate structure of both 
Slmerace and air transportation and the premium one needs to 
pay for air transportation. Also, only electronic items were 
looked at in this study. Electronic items do not weigh very 
much as most items were under one pound. As heavier material 
is analyzed, the effects of the total number of items demanded 
should increase. 

Third, the single site storage option of San Diego was 
found to be valid only when there are ten or fewer 


requisitions against the item. When an item experiences more 
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thar en requisitions, the locations sOimtite, requais Mero meme 
trend toa become more widely dispersed. AS a consequence, the 
majority of items with more than ten requisiti@memua 
presently stocked at more than one location and tNatayeeieaes 
Sheula probably seontimue. 

The above limitations did not have a material affect or 
the rcecommendations of this project. The basic aSSUeieaa. 
that it .» more cost efficient to store material closest to 
the customer given a certain percentage of system Gemaeuee 


Vane. 


C. RECOMMENDATIONS 
The cost comparison approach has highlighted several! 
Opportunities for improving the DLA stock location=igeine = 
These recommendations are only valid for those Federal Supply 
Classes (FSCs) examined; in this case electronic materiai of 
LNCereSt, CO VENem Nay ys 
1. DLA should implement their policy of stocking material 
in the San Diego geographic region based on percent of 
system demand by the Navy in that region. 

In every instance, from 90% demand to 40% demand, it 
was 'ess expensive to stock all of the items in San Diego thar 
the present policy. As an added benefit, the delivery times 
to the customers in that geographic region SiGUsiee. 
Stemiticant ly ceducedr If items experience 60% or more of 


their demand in that region, then all such items should be 


54 


stocked in that region regardless of the number of 
requisitions per year. For items that experience between 
40% and 59% of their demand in one region, items that have ten 
Or .esS :equisitions in one year should be stocked in that 
region. This recommendation validates LT Thon‘’s second 
recommendation which was to stock material within geographic 
m@-gi0ns based upon historical demand. 

2. Single site storage at San Diego should only be used 
for items with ten or less requisitions in one year if 
more than 40 % of its demand is in dispersed 
geographic locations. 

As the number of requisitions increase, the benefit 
fron stocking in one site decreases. Many of the items 
Studieaq experienced demands on both the east and west coast 
anc a single site storage option increased transportation 
GOst= to these items. Most of these items are presently 
Stocked at more than one location and this should not change. 

3. Additional research is required. 

The percent policy analysis done in this thesis should 
Bes .epeated for Norfolk. 

The author used only one year’s worth of requisition 
history and only looked at electronic material. A study of 
demand over a period of five years or more is suggested to 
MeGermine if the same results would be obtained for that 


material In addition, the approach used in this thesis 


Se 


should be applied to the other Federal Supply Glassi fila aa, 


categopies. 
Tine author assumed elgste first destinaumer 
cransportation eames would not change with Jake 


implementation of the percent demand policy. This was based 
on the siy :tems researched by LT Thon. This assumption needs 
to be validated over a wider range of NSNs. 

The DLA stock location pedicy secontalnse mame 
facets, which are described briefly in Chapter 11, sehen meee 
paper examined. These should provide fruitful areas of study 


for their affect on the readiness Of the Navy Ss pleae 
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APPENDIX A: MODE OF SHIPMENT CODES 


CORE EXPLANATION 

A Motor ,.-Truck load 

B Motor, less Truckload 

G Van 

D Driveaway, truckaway, towaway 

EB Bus 

id MAC channel and Special Assignment 


Aircraft Mission 

Surface parcel post 

Air parcel poset 

Government truck, outside of local area 
Air small package carrier 

Rail, carload 

Rall, less carload 

Surface freight forwarder 

LOGAIR 

OnganicsMilireary Air 

Through Government Bill of Lading 
Commercial air freight 

Buropean Distribution System (EDS) or 
Pacific Distribution System (PDS) 
Scheduled truck service 

Air freight forwarder 

QUICKTRANS 

SEAVAN 

Water, river, lake, coastal 
Bearer, walk-thru 

Military intra-theater airlift 
MSC 

Government watercraft 

Roll on/Roll off service 

Armed Forces Courier Service 
Surface-Small Package Carrier 
Military Official Mail (MOM) 
Express mail 

Pipeline 

Local delivery 


foie OO) 2a bo Ciel eG) 
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APPENDIX B: ROADWAY PACKAGE SERVICE RATES 


RPS GROUND SERVICE- 2%t=:2: : 





CONTINENTAL U.S. 
Packages Weighing 51-100 Pounds Packages Weighing 101-150 Pours 


CONTINENTAL US 





Packages Weighing 1-50 Pounds 
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APPENDIX C: LIST OF SUPPLY DEPOTS 


CODE ACTIVITY AND LOCATION 


ANS New Cumberland Army Depot 
New Cumberland, PA 17070 


AOS Sharpe Army Depot 
ia Gia Oo, «Ch wo> 5 5 


BR4 ReG Rivyec Army Depor 
Texarkana, TX 75501 


FFZ Sacramento Air Logistic Center 
McClellan AFB, CA 95652 


FGZ Ogden Air Logistic Center 
Hill AFB, UT 84056 


PHZ Oklahoma City Air Logistic Center 
Tinwer SAP Be OK. 73145 


FLZ Warner Robins Air Logistic Center 
Robins AFB, GA 31098 


ree Saeeneenr Oo Firs hogistve Center 
Kelly AFB, TX 78241 


MBB Marine Corps Logistics Base 
Barstow .aver 92315 


MCB Marine Corps Base 
Camp Pendleton, CA 92055 


NDZ San Diego Naval Supply Center 
San Prego, .CAPT 92055 


NOZ Oakland Naval Supply Center 
Oakland, CA 96630 


NNZ Norfolk Naval Supply Center 
Norrolk, VA 22340 


SAn Defense Depot Mechanicsburg 
Mechanicsburg, PA 17055 


a9 


> 


oa 


SR 


SU 


Defense Depot Tracy 
TReaey pooch 95287 6 


Defense Construction Supply Center 
Depot Operations 
Columbus, OH 43215 


Defense Depot Memphis 
Airways Blvd. 
Memphis, TN 38114 


Defense General Supply Center) 
Depot Operations 
Richmond, VA 23297 


Defense Depot Ogden 
Ogden, UT 84407 
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APPENDIX D: FEDERAL EXPRESS RATES 





























et a Ce oe pe ea Sec 
In FedEx Packaging 
FedEx | FedEx | FedEx 
Pnority Overnight® Service Standard Overnight® Service | Economy Two-Day™ Service 
O30 am next dave 3pm. next dav® 430 pm. second dav°* 
Rate Drop-Off Rate Drop-Off Rate Drop-Off 
Drcount Rate Discount Rate ~ Discount Rate 
FedEx” Lener . Not Not 
up to 4 nz. SIS 80 51S Sai! 39 00 Avarlable 5 Avanabie 
FedEx® Pak. FedEx Pnonts FedEx Standard FedEx Economy | 
Bon. Tube Overment .  O\vermenhe Two-Day ! 
Senice Less $231) Senice es55 of Service Less 82 
per-paund per-pound per- pound 
rales ppt rates Apis rales appis 
see re low see MetoM ) see Delow) 
In All Other Packaging 
FedEx FedEx FedEx FedEx FedEx FedEx 
Pnonty Standard Economy Pnonty Standard Economy 
Overnight Overnight Two-Day Overmght Overnight Two-Day 
Weight Service# Service* Service** Weight Sernce# Service” Service** 
1 Sa250 $15.30 $13.00 38 Soleo Soc. $50 0 
2 ae 10.50 14.00 39 Sevan! BUS Sleukl 
3 Be Lio 15.00 4) oe pees 52K) 
4 ae 18.50 16.00 4] S300 ns 23 ai) 
: eel 19.50 17.00 42 86.25 OncS S4 W) 
6 Coen Bs: 18.00 43 Saca0 oni S50 
e 38.00 23.00 19.00 44 38.78 08.25 36.00 
8 40.75 74.78 20.00 45 40.00 pe a ST 1K) 
y 43.50 S608) 21.00 46 91.25 Res Ss.00 
10 46.25 esp 2) 47 OQ? 50) pees) SY 1) 
lI 47.50 we) 00 48 0s eS “4.25 90.00 
Ps 48.75 US 24.00 49 OSX) ee) o1 OW) 
i) $0.00 cy ies: 25.00 s0) 96.25 Baek) 92.00 
14 SiS Sooo 26.00 31 a) [> 03 A) 
Is 52.50 5a 27.00 SZ 99.25 i) eee) 64.00 
16 aa7D 3475 -8.00 So lO So 63.00 
17 55.00 cet 2900 54 HG Ree Soe 66.00 
18 Oe 36.75 30.00 $5 103,75 $4.50 o7 1) 
19 57.30 37.50 31.00 56 1Gi25 SS 638.00 
2() Dea 38.50 32.00 Ss? 10g 87.00 69 (4) 
2 b0.00 by iss) 33.00 38 108.25 Sores 70.00 
pa ni.cs A). 35 34 00 39 109 7S $9 SO “T) 
2 eel) 40.75 35.00 64) ieee 90.75 ToDU 
- Ga.) eee 30.00 61 hice Cae) oh) 
Ries 65.00 AgceS 37.00 62 Diseeo 93.95 74.20 
by H62> 4475 38.00) 63 Glee On a! 
a 97 50 46,25 39.00 (4 L1Q.2e ae 76.40 
me 68.—5 47 73 40).00 65 (pees 05 75 ou) 
Bd “0.00 419 25 41.00 66 ae ee 100.35 “8.90 
30 Sreos AS 42.00 67 Be as LOL oe ~Q “{) 
31 a0 iat 43.00 68 leescn Lass 80.80 
oe ee 535.00 +4 00 69 ieee 15.13 S140 
33 eo0U 34.50 45.00 70 aige> 106.75 83.00 
34 Ones s37o5 46.00 71 Laees 108.35 S410 
3S es) 30.00 47.00 re Panes 109 95 35.20 
Re) Bans ae 48.00 73 Bees iss S6 30 
37 SO.00 Sis 49 00) 74 pote Elauks $7 40) 





To determine whether your destination address is an AA, AM, PM, RM, AT, 01, 02 or 03 
| delivery area, refer to the FedEx Worldwide Directory, which is a part of this Service Guide, 
| or call Customer Service, (800)238-53355. 


FedEx 
Prioritv 


FedEx 


Standard 


FedEx 


Economy 


Overnight® Overnight® Two-Day™ 
Weight Service# Service® Service** 


75 $141.25 
16 143.25 
Th 145.25 
78 147.25 
79 149.25 
80 151.25 
81 133.25 
82 [s5.25 
83 157.25 
84 159.25 
85 161.25 
86 163.25 
87 165.25 
88 16725 
89 169.25 
0 171.25 
91 173.25 
92 175.25 
93 177.25 
94 179.25 
95 181.25 
96 183.25 
97 185.25 
08 187.25 
99 189.25 
100 190.00 
101 191.90 
 f02 193.80 
103 195.70 
104 197.60 
105 199.50 
106 201.40 
; 107 303.30 
108 205.20 
109 207.10 
110 209.00 
ete 210.90 
112 212.30 


$114.75 
L623) 
bE795 
119.55 
121.00 _- 
[22:75 
124.00 
12395 
[2755 
29:00 
130.75 
[S225 
133.95 
Ip525 
[5225 
138.25 
140.25 
141.25 
143.25 
144.00 
145.00 
146.00 
147.00 
148.00 
149.00 
150.00 
151.50 
153.00 
154.50 
156.00 
157.50 
159.00 
160.50 
162.00 
163.50 
165.00 
166.50 
168.00 


$88.50 

89.60 

90.70 

91.80 

92.90 

94.00 

95.10 

96.20 

97.30 

98.40 

99.50 
100.60 
101.70 
102.80 
103.90 
105.00 
106.10 
107.20 
108.30 
109.40 
110.50 
111.60 
Lie 
113.80 
114.90 
115.00 
ERS 
117550 
118.45 
119.60 
120.75 
121,90 
123.05 
124.20 
12335 
126.50 
127.65 
128.80 


62 


Weight 


113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
Zi 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 


FedEx FedEx 
Priority Standard 
Overnight® Overnight® 
Service# Service® 
$214.70 $169.50 
216.60 171.00 
218.50 7250 
220.40 174.00 
222.30 175.50 
224.20 177.14) 
226,10 178.50 
228.00 180.00 
229.90 181.50 
231.80 183.00 
253.70 184.50 
255:00 186.00 
237.500 187.50 
239.40 189.00 
241.30 190.50 
243.20 192.00 
245.10 193.50 
247.00 195.00 
248.90 196.50 
250.80 198.00 
252.70 199.50 
254.60 201.00 
256.50 202.50 
258.40 204.00 
260.30 205.50 
262.20 207.00 
264.10 208.50 
266.00 210.00 
267.90 Zi le0 
269.80 2100 
27170 214.50 
273.60 216.00 
215.90 217.50 
277.40 219.00 
279.30 22050 
281-20 g22.00 
283.10 22350 
285.00 225.00 


FedEx 
Economy 
Two-Day™ 
Service ** 
$129.95 
131.10 
13225 
153.40 
134.55 
135.70 
136.85 
138.00 
139.15 
140.30 
141.45 
142.60 
143.75 
| 444.94) 
146.05 
147.20 
148.55 
149.50 
150.65 
151.80 
132.85 
154.10 
15528 
156.40 
13725 
158.70 
159.85 
161.00 
162515 
163.30 
164.45 
163.60 
166.75 
167.90 
169.05 
170.20 
17138 
L7z30 


APPENDIX E: 90 PERCENT ANALYSIS DATA 





CURRENT PROPOSED 
a MODE QUANTITY COST MODE NEW COST SAVINGS 
1 SURFACE CI, 2.47 LOCAL 0.00 247 
SURFACE 242 Pgs LOCAL 0.00 270 
SeRFACe fe Ze SURFACE rats 0.00 
SURFACE 8 2.30 SURFACE 2.00 Q 00 
Sai 
2 SURFACE 124 S72 LOCAL 0.00 One Z 
SURFACE 1 2.74 SC Bae Sle Zao O39 
3.61 
SPSURFACE iS 2.74 LOCAL 0 00 2.74 
AIR 49 heel e LOCAL 0.00 ewe, 
AIR 4g Pee al0) LOCAL 0 00 fou 
SeReACE 15 2.74 LOCAL 0.00 2.74 
SURCACE Z 2.74 SURFACE 274 0.00 
36.48 
4 AIR 1 1S 50 AIR jpor ale, 0.00 
SURE ACS ts Pageya LOCAL 0 00 me 
Zo 
SeoURFACC 2 4.61 LOCAL 0.00 451 
SUR eACe 5 5.58 LOCAL 0 00 5 5€ 
SURFACE : eke: EOCAL 0.00 499 
SURFACE ° 6.00 LOCAL 0.00 6.68 
AIR 5 cw ee LOCAL 0.00 Sit 
SURFACE 4 2.14 SURFACE 5.80 2.66 
SUREACES 6 7.60 LOCAL 0.00 7.60 
SURFACE 1 4.09 SURFACE a0e 0 00 
Sen Cite 8 9S’ LOCAL 0 O0 3.47 
SURFACE 8 0.97 LOCAL 0.00 oF f 
SeReACe 3 4.99 LOCAL 0.00 4.99 
" SURFACE Z a0) LOCAL 0.00 461 
SUREACE 6 7.60 LOCAL 0.00 f20 
SUR es 1 247 SURFACE 4.09 -1.62 
95.17 
5 SURFACE 1 oo SURFACE 3.00 -0.65 
SURFACE 21 230 LOCAL 0.00 2.00 
AIR 1 56.00 AIR 55.00 0.00 
1.70 
PoeRrACE 34 2.74 LOCAL 0.00 2.74 
AIR 1 Heri’ AIR 13.20 0.00 
AIR 1 fe, S18 AIR 1350 0.00 
SUREACS 20 Set LOCAL 0.00 Sle 
See 


52 


8 AIR 


SURFACE 
SURFACE 


SURFACE 


9 SURFACE 


SURFACE _ 


10 SURFACE 


11 


SURFACE 


SURFACE 


SURFACE 
SURFACE 
SURFACE 
SURFACE 


SURFACE _ 


12 SURFACE 


SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


13 SURFACE 


SURFACE 


14 AIR 


AIR 
SURFACE 


SURFACE 


SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


SURFACE _ 


-f- Phe fff 


num. = 


oLo0 
2.74 
2.74 
230 


2.74 
2.39 


2.74 
2.74 
200 


3.64 
Zao 
3.64 
250 
2.39 


2.74 
SU 
SION 
3.07 
3.07 
3.07 
S07 


O10 
2139 


15,50 
15750 
2 
2nS0 


230 
4.09 
4.09 
2.74 
4.09 
2.74 
3.22 


JOREReALS 


64 


AIR 
LOCAL 
LOCAL 
SURFACE 


LOCAL 
SURFACE 


SURFACE 
LOCAL 
SURFACE 


LOCAL 
SURFACE 
LOCAL 
SURFACE 
SURFACE 


LOCAL 
LOCAL 
LOCAL 
AIR 

LOCAL 
LOCAL 
LOCAL 


LOCAL 
SURFACE 


AIR 

LOCAL 
LOCAL 
LOCAL 


SURFACE 
LOCAL 
LOCAL 
LOCAL 
LOCAL 
LOCAL 
LOCAL 


iho. OO 
0.00 
0.00 
O07 


0.00 
CHO 


PAS 
0.00 
3.07 


0.00 
7 0,// 
0.00 
2735 
239 


0.00 
0.00 
0.00 
eye) 0) 
0.00 
0.00 
0.00 


0.00 
20 


eps’ 
0.00 
0.00 
0.00 


2.74 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 


90PER.XLS 








16 SURFACE 26 2.35 LOCAL 0.00 2.35 
SURFACE 50 2.35 LOCAL 0.00 2.35 
SURFACE 50 2.35 LOCAL 0.00 2.35 
AIR 76 15.50 LOCAL 0.00 15.50 
SURFACE 51 2.35 LOCAL 0.00 2.35 
SURFACE 26 2.35 LOCAL 0.00 2.35 
AIR | 2 15.50 AIR 15.50 0.00 

27.25 

17 SURFACE 38 (0 LOCAL 0.00 207 

AIR 7 1 15.50 AIR 15.50 0.00 
3.07 

18 SURFACE 42 247 LOCAL 0.00 ag 

SURFACE | 4 2.35 SURFACE 3.07 20.72 
1.75 

19 SURFACE { 2.35 SURFACE 3.07 0172 
SURFACE 3 2102 LOCAL 0.00 3.02 
SURFACE 8 3.43 LOCA 0.00 3.43 

5.73 

20 SURFACE 19 2.35 LOCAL 0.00 2.35 

SURFACE 2 2.74 SURFACE 2 83 -0.09 
2.26 

21 SURFACE 28 10.90 LOCAL 0.00 10.90 
SURFACE 28 10.90 LOCAL 0.00 10.90 
SURFACE 28 24.72 LOCAL 0.00 2472 
SURFACE 2 3.35 SURFACE 3.55 -0.20 

46.32 

22 SURFACE 1 201 SURFACE 3.07 000 
SURFACE 1 2.74 LOCAL 0.00 2.74 
SURFACE 1 3.07 SURFACE 3.07 0.00 
SURFACE 7 3.02 LOCAL 0.00 3.02 
SURFACE 6 3.02 LOCAL 0.00 302 
SURFACE 5 2.37 SURFACE 3.70 (ies 
SURFACE 5 3.02 LOCAL 0.00 3.02 
SURFACE 1 2.74 LOCAL 0.00 2.74 
AIR { 15.50 AIR 15.50 0.00 
AIR 80001 1149.00 LOCAL 0.00 1149.00 
SURFACE 2 3.07 SURFACE 3.07 0.00 

-_ 1162.21 

23 SURFACE 20 On LOCAL 0.00 3.07 
SURFACE 1 DTA SURFACE 3.07 -0.33 
SURFACE 1 2.35 SURFACE 2.35 0.00 

2.74 

24 SURFACE 78 3.35 LOCAL 0.00 3.35 


65 


SURFACE 
SURFACE 
SURFACE 
SURFACE 


SURFACE 


25 SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
AIR 
SURFACE 
SURFACE 
SURFACE 


26 SURFACE 
SURFACE 
SURFACE 


27 AIR 
SURFACE 
SURFACE 
AIR 


28 SURFACE 


SURFACE | 


29 AIR 
AIR 
SURFACE 
AIR 


30 AIR 
AIR 
AIR 
AIR 
SURFACE 


S 


—_—, 


SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


at 
oe 


=. © W 


o- — — — 


2.74 
200 
2.47 
3.00 
2.47 


S02 
2.74 
2750 
2.74 
2-90 
15,30 
Zoo 
2./4 
2.74 


2.74 
5.63 
4.74 


15,50 
3.70 
Zao 

15.50 


6.21 
2200 


To30 
fege10 
2.74 
ley ale, 


T5250 
1o-38 
15,90 
15.50 

2.74 


SHO 
S02 
202 
2.74 
2./4 


JOPEREXES 


66 


SURFACE 
SURFACE 
LOCAL 
AIR 
LOCAL 


LOCAL 
LOCAL 
SURFACE 
LOCAL 
SURFACE 
AIR 
SURFACE 
SURFACE 
SURFACE 


SURFACE 
LOCAL 
LOCAL 


LOCAL 
LOCAL 
SURFACE 
LOCAL 


LOCAL 
SURFACE 


LOCAL 
LOCAL 
LOCAL 
AIR 


AIR 

LOCAL 
LOCAL 
LOCAL 
LOCAL 


LOCAL 
LOCAL 
LOCAL 
LOCAL 
LOCAL 


eV 
2S 
0.00 
eLe18, 
0.00 


0.00 
0.00 
3.07 
0.00 
o.07 
Tazo0 
Sree 
SU 
SHON 


S207 
0.00 
0.00 


0.00 
0.00 
3.07 
0.00 


0.00 
2.74 


0.00 
0.00 
0.00 
toro 


15.50 
0.00 
0.00 
0.00 
0.00 


0.00 
0.00 
0.00 
0.00 
0.00 


-0.18 
0.00 
2.47 

-12.50 
2.47 
4.39 


3.02 | 
2.74 | 
-0.57 
2.74 
-0.57 
0.00 
a7 a 
-013¢ 
-0.33 
5.98 


-0.33 
5.63 
4.74 | 
10.04 | 


15.90 

3/8 
-0.24 
15.50} 
34.46 


6.21 
-0.24 | 
5.97 


15.50 
15.50 
2.74 | 
0.00 | 
33.74 | 


0.00 
15.50 
15.50 
15.50 | 
2.74. 
49.24 


3./0 | 
3.02 
2.02 
2./4 
2.74 





SURFACE 
SURFACE 
SURFACE 
SURFACE 


32 SURFACE 
SURFACE 
SURFACE 


SURFACE _ 


33 SURFACE 
SURFACE 


34 SURFACE 
SURFACE 
SURFACE 
SURFACE 


35 AIR 


SURFACE _ 


36 SURFACE 
SURFACE 
SURFACE 


SURFACE 


37 SURFACE 
SUREACE 


SURFACE 


38 SURFACE 
SURFACE 


39 SURFACE 


SURFACE _ 


40 SURFACE 
SURFACE 
SURFACE 


Loc iia 


NON KN PRO 


38 
o2 


hR—- & 


pa —- — 


2.74 
2./4 
2.74 
2.74 


2.50 
250 
507 
SOF 


235 
2./4 


2.74 
2.74 
2.74 
2.74 


15.50 
3.07 


2730 
Pie s, 
2725 
Ciel, 


4.91 
2.47 
5.08 


235 
SOF 


2.35 
3.43 


3.74 
Agels 
2205 
0.00 


S9O0PER.XLS 
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LOCAL 
LOCAL 
LOCAL 
SURFACE 


SURFACE 
SURFACE 
LOCAL 
LOCAL 


SURFACE 
LOCAL 


LOCAL 
LOCAL 
SURFACE 
LOCAL 


AIR 
LOCAL 


SURFACE 
SURFACE 
LOCAL 
LOCAL 


LOCAL 
SURFACE 
LOCAL 


SURFACE 
LOCAL 


SURFACE 
LOCAL 


LOCAL 
LOCAL 
SURFACE 
SURFACE 


0.00 
0.00 
0.00 
2o5 


2.7/4 
2.74 
0.00 
0.00 


S07 
0.00 


0.00 
0.00 
2.74 
0.00 


13290 
0.00 


2,35 
229 
0.00 
0.00 


0.00 
2.47 
0.00 


2:35 
0.00 


Rs: 
0.00 


0.00 
0.00 
S107 
265 


2.1/4 
2.7/4 
2.1/4 
Oro 
23.83 


-0.24 
-0.24 
a0" 
2.07 
5.66 


-0.72 
2./4 
2.02 


2.74 
2.74 
0.00 
2.7/4 
8.22 


0.00 
3.07 
3.07 


0.00 
0 00 
2.50 
ees. 
6.30 


491 
0.00 
5.09 


10.00 


0.00 
5.07 
5.37 


0.00 
3 43 


3.43 


3.74 
2:25 
-0.72 
-2.83 
2.54 


41 SURFACE 
SURFACE 
SURFACE 


SURFACE _ 


42 SUR=ACE 


SURFACE _ 


43 SURFACE 


SURFACE 


9O0PER.XLS 


68 


SURFACE 
SURFACE 
LOCAL 

SURFACE 


LOCAL 
SURFACE 


LOCAL 
SURFACE 





qn 


APPENDIX F: 80 PERCENT ANALYSIS DATA 


CURRENT PROPOSED 
MODE QUANTITY Cos | MODs INEVLOS” SAVINGS 
5 SURFACE ‘ Cee 8 Olea © OC Zo 
SURFACE 3 SOc BOCA. 0 00 S62 





3 AIR i 15250 AIR pacgele 0 00 
SURFACE 18 CO LOCAL. 0 00 307 
SURFACE +4 207 LOCAL 0 00 2 OF 
SC) Rl O ted CuO LOGAL 0 00 SO7 
SURFACE 10 3207 LOCAL C 00 cae 
SURFACE ao Cney LOCAL 0 coe 
Sel ers \ ited 3¢ e203 SOCAL CAOG ceOrs 
Se ACH s SUE LOCAL SOG = 08): 
Sue -4C- Sie 30% Oe Re ede oa Om 
LIF So 85-50 POC AL OC eae 
AIK < promele BOCA. “= 30 oe 
SS SNOha oF 207 BOCAt coe 5.08: 
SURFACE oe cerry LOCAL EOC S30); 
Se ACH oo ole LOCAL C OC Sea 
SURFACE 2G cue LOCAL owe ec. 
SUS Sem oo cuey; LP OCRE Bn 816 ey 
Sem-4C- fio ss SURFACE Caer; ORs 
Aik ze Reels, AlK le oc WOR 
Alm - Whos 18 Alk reas 2 OC 
Ale fe fe me)8) AiR #5050 0 0C 
SOR SAGs 36 207 BO Ae eve Soe 
SURFACE ic Soe BOG At c ANG cee 
AiR re 15. 3C POC AL 0 0C hou 
AIR ge: phone @. LOCAL IE ogee 0 
AlF 16 His go) 6 AIR foes 8 00 
AIK ra) powold AIR spe ©. 0 00 
Al® = jisee 6 AIR ppomte 6, 0 OC 
AlR ra 15 50 AIR Hagel 0 00 
AIR 4 Heas@ AIR 12.00 0 00 
AIR < 13,50 AIR 1 0 0 00 
AIR_ 4 1550 AIR 15 50 ; 0.00 

ee eT ages eo aS i ae oe 1Ors3 

SSR = 0 491 POGe DOC 45° 
AIR TeeeU AIR 7200) 0 00 
88 ae SURFACE 0.24 


Sl ot Ota ae marie SuURT Awe Sue 234 
Ser ACE 4c o3> aS Oa 0 00 3 34 
Sem -AC= 4c S35 LOCA J 90 336 


SURFACE 


SURFACE. 


6 SURFACE 
SURFACE 
SURFACE 
SURFACE 
SUREACE 


SURFACE. 


f SORGACE 
SURFACE 
SUREACe 


SURFACE 


8 SURFACE 
AIR 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


9 SURFACE 
AIR 
SURFACE 


SURFACE 


10 SURFACE 
SURFACE 
SURFACE 


SURFACE _ 


11 SURFACE 
SURFACE 
SURFACE. 


12 SeREAce 


SURFACE 


13 SUREACE 
AIR 


ee ee 


14 SURFACE 
SURFACE 
SURFACE 


[= (Mo 





— 


Ce Ne) Ou — 


Oe os he RRR a mt i eet ci et em Me lh a a Raa atl Ea TGs SS SN EE Rt Math ee em ah tt Rami mt Soh 


ae 


8OPER XLS 


Pn Oe 0 ON Oe LE lll eT RT OS NNER RS RT A SO 


SURFACE 


LOCAL 
LOCAL 


AIR 
SURFACE 
LOCAL 
SURFACE 
LOCAL 


SURFACE 
LOCAL 
LOCAL 
SURFACE 


SURFACE 
AIR 

SURFACE 
SURFACE 


“LOCAL 


SURFACE 
SURFACE 


SURFACE 
AIR 
SURFACE 


LOCAL 
SURFACE 
LOCAL 
SURFACE 


LOCAL 


SURFACE 


LOCAn = 


LOCAL 
AIR 


LOCAL 
LOCAL 


2 SURE EC Eee eens 


mneeseesmassansasess 


8 8 Re RA OS OO SS Ef NS hea a Al AS AA AT SA UR 











15 SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


16 SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


17 AIR 
SURFACE 


18 SURFACE 
SURFACE 


19 SURFACE 
SURFACE. 


20 SURFACE 
AIR 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 


Z 


lt 


SURFACE 
SURFACE 
SURFACE 


22 SURFACE 
SURFACE 


Zo, SURFACE 
AIR 
AIR 
AIR 
AIR 
AIR 
AIR 


SOPER XLS 


LOCAL 
LOCAL 
LOCAL 
LOCAL 
SURFACE 
LOCAL 


SURFACE 
SUREACE 
LOCAL 

SURE AGE 


AIR 
LOCAL 


LOCAL 
SUREACE 


LOCAL 
SURFACE 


SURFACE 


LOCAL 


Re COR OO Me Ne 6 BARRA A oA OS hh OOO ON TR A a A TT Tt A wl 


SURFACE 
AIR 
LOCAL 
SURFACE 
SURFACE 
LOCAL 
SURFACE 


SURFACE 
LOCAL 


SURFACE 


SUREACE 


toe 





ee a a a al a aed 


71 





24 


29 


26 


28 


2g 


SURFACE 
SURFACE 
SURFACE 
AIR 

SURFACE 
SURFACE 


SURFACE | 


SURFACE 
SURFACE 
SURFACE 
SURFACE 
AIR 
AIR 
SURFACE 
AIR 
SURFACE 


AIR 


SURFACE 


7 SURFACE 
SURFACE 
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91 SURFACE 51 3.82 SURFACE 9.50 
SURFACE 1 2.35 SURFACE 2.35 
SURFACE 155 11.04 LOCAL 0.00 
SURFACE _ 1 2.74 SURFACE 3.07 

92 SURFACE 24 2.35 SURFACE 3.07 
SURFACE 1 2.74 SURFACE 3.07 
SURFACE 10 2.35 SURFACE 3.07 
LOCAL 3 0.00 SURFACE 2.74 
SURFACE 50 2.35 LOCAL 0.00 
AIR 2 15.50 AIR 15.50 
SURFACE _ 76 2.35 LOCAL 0.00 

93 SURFACE 1 3.07 SURFACE 2.35 
SURFACE 13 3.70 SURFACE 2.37 
SURFACE 20 3.70 LOCAL 0.00 
SURFACE 1 2.74 SURFACE 2.35 
SURFACE 20 2.37 LOCAL 0.00 

94 SURFACE 61 3.50 SURFACE 7.60 
SURFACE 1 2.74 SURFACE 3.07 
SURFACE 16 2.58 LOCAL 0.00 
SURFACE 4 2.35 SURFACE 2.74 
SURFACE 74 3.66 LOCAL 0.00 
SURFACE 2 2.35 SURFACE 2.74 
SURFACE 74 4.40 LOCAL 0.00 
SURFACE 74 8.57 LOCAL 0.00 
SURFACE 4 2.35 SURFACE 3.07 
SURFACE | 1 2.35 SURFACE 2.35 

95 AIR 1 15.50 AIR 15.50 
AIR 1 15.50 AIR 15.50 
AIR 1 15.50 AIR 15.50 
AIR 1 15.50 AIR 15.50 
SURFACE 2 2.50 AIR 15.50 
AIR 1 15.50 AIR 15.50 
AIR 1 15.50 AIR 15.50 
SURFACE 2.70 LOCAL 0.00 
SURFACE 2.74 SURFACE 3.07 

96 SURFACE 8 6.00 SURFACE 12.79 
SURFACE 1 3.22 SURFACE 4.09 
SURFACE 7 5.44 SURFACE 11.39 
SURFACE 1 6 BE. SURFACE 4.09 
SURFACE 2018.11 LOCAL 0.00 
SURFACE 30 20.64 LOCAL 0.00 
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APPENDIX H: 60 PERCENT ANALYSIS DATA 








CURRENT PROPOSED 

ITEM MODE QUANTITY COs MODE NEW COST SAVINGS 
1 SURFACE 1 2 30 | OCAL 0 00 ee 
SURFACE 1 Bae EOGAB 0 00 Pel) 
SURFACE 1 _ 26 SURFACE 307 0 24 

badd SE) eNOS ee rae 

2 SURFACE 20 8 S/ SURFACE 8257 0 00 
AIR 248, 132:25 LOGAE 0 00 1 oe 
LOCAL ELT 0 00 SURSACE 10 91 -10 97 
Al 5 18 50 AIR Wis. 00C 
AIR a 19 50 AIR 19 50 0 00 
AIR To 28 25 AIR 26.25 0 00 
SURFACE Se SURFACE 355 oe _-097 
120537 

3 SURFACE 1 ? fa SURFACE 226 039 
SURFACE * 2a SURFACE PSS, 039 
SURFACE 0 2A LOCAL 000 
Kino 

4 SUR=ACE r 235 LOCAL 0 96 eee, 
SURFACE 235 SURFACE ZS Cue 
SURFACE 24 SURFACE S07 -0 35 
SURFACE 2 sare SURFACE 23) Woe 
SJe- Ace § 476 LOGAR 0 00 475 
SURFACE ¥ 26s SURFACE Zac G OC 
SUREACS eee ee ee SURFACE 235 es 
8.83 

> SUR-ACE r 235 SURFACE 307 C7o 
SURF ACS eeneenmee te SS SOCAL UO EEE 
2.02 

© SURFACE 2 2 50 AIR 12-50 -13 00 
Seka ac — | 235 SURFACE 230 C OC 
SURFACE 6 3102 LOCAL 0 00 302 

~ SURFACE - 3 07 AIR 15 SC BAe 
ES ES a aaa i ae -22944 

7 sUeeece 2 BSS SURFACE 3 On C 24 
SURFS ACE : 238 SURFACE 307 ue 
SURFACE 209 CET. LOCAL 0 00 oa 
SURFAG= 3 S07 SURFACE 307 0 00 
SURFACE 2 2235 SURFACE 235 0 00 
SURFACE 2 Zao SURFACE WEeso 7 00 
AIR 2 1550 AIR 15 50 C00 
SURFACE 2 PLoS SURFACE D5 0 0c 
SURFACE j 28s SURFACE S107 -O02- 
SURFACE Z 28 SURFACE coy) -CG 2¢ 
SURFACE 1 eet) SURFACE 2.35 000 
SURFACE Zz 26s SURFACE 0 -0 2-4 
AIR Z rs -06 AIR 15-50 OOS 
SURFACE 14 235 SURFACE 225 6 0c 
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AIR 1 15 50 AIR 1550 0 00 
AIR 2 15 50 AIR 15 50 0 00 
SURFACE 2 2 35 SURFACE 3 07 -072 
AIR 2 15 50 AIR 15 50 0.00 
SURFACE 2 2 35 SURFACE 2 35 000 
AIR D 15 50 AIR 15 50 000 
SURFACE 2 2 83 SURFACE 3 07 -0 24 
SURFACE 2 2 35 SURFACE 2 35 0.00 
SURFACE 2 235 SURFACE 2 35 0 00 
AIR 9 15 50 AIR 15 50 0 00 
AIR et 50 1550 ——s_sAIR foe 000 

7 0.58 

8 SURFACE 1 2 35 LOCAL 0 00 235 
SURFACE ; 2 35 LOCAL 000 2 35 
SURFACE | 4 235 SURFACE S07 7 0.72 
3.98 

9 SURFACE 5 2 35 LOCAL 0 00 235 
SURFACE 10 3 07 AIR 15 50 4743 
SURFACE if 2 35 SURFACE 2.35 0.00 
SURFACE 5 2 35 SURFACE e707 -0 72 
SURFACE 9 274 SURFACE 3 07 -0 33 
SURFACE 7 235 SURFACE 235 0.00 
AIR 5 15 50 AIR 15 50 000 
SURFACE 10 235 SURFACE ae 0 72 
SURFACE 98 DG, SURFACE 2 92 000 
SURFACE 70 270 EOGAL 0 00 270 
SURFACE 70 E10 LOCAL 000 270 
SURFACE 70 3 43 LOCAL 000 3.43 
SURFACE 70 3 43 LOCAL 000 3 43 
AIR 2 15 50 AIR 15 50 000 
SURFACE 5 235 SURFACE 3 07 Oey 
SURFACE Domes 2 eee we.  oURSsce ee. CU -0 24 
0.55 

10 SURFACE 4 235 SURFACE 2 35 0.00 
SURFACE 3 235 SURFACE 235 0 00 
SURFACE 15 302 LOCAL 0 00 ace 
SURFACE 16 3 02 LOCAL 000 302 
SURFACE 6 2 35 SURFACE 2 35 000 
SURFACE 3 235 SURFACE 2 35 —_ 0 00 
ES 

11 SURFACE 1 274 LOCAL 000 ola: 
SURFACE 1 235 LOCAL 000 235 
SURFACE 7 370 FOCAL 0 00 370 
SURFACE 3 274 SURFACE 2 35 0 39 
SURFACE 1 2 35 SURFACE 235 0 00 
SURFACE 1 2 83 SURFACE ev lay! -0 24 
SURFACE ee a cI Ree NS ka eS say 

12 SURFACE 5 274 LOCAL 0 00 Dhge 
SURFACE 1 Ds. SURFACE S07 -0 24 
SURFACE 5 274 EGC AL 000 Daa 
SURFACE 3 Dee) SURFACE 307 -0 24 
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